(19)B*HfcflW (J P) (12) & M 4# ^ & $£ < A) 



#^2001-136669 
(P2001-136669A) 
(43)&H3B ¥&13¥ 5B18B (2001.5. 18) 



(51)IntCl. 7 
HO 2 J 7/02 
r.n i p Tl/3fi 

\jr \j j. rv oi/ou 
HftIM 10/44 
HO ? T 7 /00 

11 \J £j J If \>\J 


3 0 2 


FI r-7>r<##) 
H 0 2 J 7/02 H 2 G 0 1 6 
G01R 31/36 A 5 G 0 0 3 
H0 1M 10/44 Q 5H0 3 0 
H 0 2 J 7/00 3 0 2 C 






(71) WEI A 000003609 








(22)fflffi0 


TOl¥llfl IB (1999. 11.1) 


^©1 






(72)88* /jNffl #3 












«oi *a*tfc»ffl**H*Bfrt 






(74)ftSA 100079049 






#S± j? (^1«) 






F^-A(##) 2G016 CA03 CB11 CC01 CC27 






5G003 BA03 CA11 CC04 DA12 EA05 






GA01 GC05 






5H030 AA03 AS08 BB01 DD08 FF42 






FF44 



(54) [s&wozm mm&w 



(57) 




(2) 



2001-136669 



[W*«i] e5ijK»asnfeffl»o»«¥a4:. 

mi er»¥R*c <k o RawatnT i ^ > t wm a n ft t 
t ©tsEHEfcta^iaic ck o mm nfctte»R*R® 

£*©RffitcR^T» ttEttR©«R#R©«RR*£ 

»fc-r**WHfc?Ri:, 

*e*ftg«$l@= 10 
ffll#«2] MKi^RflMH:, 
RERR^S©** fcRRBJRaRRSi: . 
'>&< i:t loOMERW^afrBRERRRfcrt-bT 
it 1 o©ffi©RER«#R{cRffi£R»£*5 

RERR#R©&4©REKSi^T, wlffim<DWW.3- 

so«MA<i9»»caafci6o, R»*tttirt-a*HiR 

fttfcftJtf £>ft£#Sfc, 2" 

R^Rfr 6 SuISSU 0 WW.m^®»t 5 ± 5 K tuEf£ 

***ftBI#« 1 ER0RRRR. 
[M*R3] REBHMK4, 
REftlHRR¥R©R*N, t5eft*gtt#fS©liln# 
g©*E£V n s . J^ftSOMEttBRR^RORn 

sgcDi^mii^vn (t) , reskorr^ror 

m# g COSE* Vrms, J3R<fcft©RE3R (3 
8©Hm#i©gH«E£:V rm(t), RERR^K 30 

©R«3s%cb, flOERRR©RRRR* c c , me 

RRRfcrt bTREtttHRR* 6 BufESK *3 
©£«ffi©i|£»i;WTfcnS/§l8£T K fuEifctiSRR# 

a* e imeMH^m* * ** is©tt#«&#£ 
#*bfefla»«T). RERRRfrBRERRORR^gt 

A , fcbT&©2 3fr?>WajbftB$(gt n, In©!*?© 

^>-rn*^>/^K<oHfl9fE©»#©K: «k t) mmnftWi* 

five 2:lcJ:0Rnr««ffi*MBRR&nRfcl/rft 
R1-*ci:*Rai:-rsRRR2Efi0RRRR. « 
[Rl] 



a — 



A ■ Cc 
C b • T I 



, n - N(Vns-Vn(t)) 
a(£Vn s-fvrms) 

n-l m-1 

tm _ M(V rm(l)-V rms) 
V • at(£ Vn s-£v rms) 



ftftb, 
[R2] 



MBRR¥Rfr6R««*»R-r«fta¥R4: , 
RERR¥R©£4©REEfc*r»T, iWEiaRflD*tt* 
R©RRR*<9»»i: * 4 ft a6©Rm«£)»R?- 4S£«g 
R#Si:, KttRRa#Sfr6ttR-r*RRftaai:« 
ftRfaRR^Ri:, 

MEftR^Rte J: 0 ft* S nfcRRRRRfflfflKR«R 
R*R*«6ttR*ft*± a lc«WEWt*R*WIW*W 

*R*fcR#R l ER©RRRfl. 
[RRR5] ME»«¥Rt4. RERR¥S:j&»&©R 
«f*»l«-r*fc«)0, &iaff*\ RERR¥R:nR©R 

rat© i o o«JW±©ffi$tffi£R*ftc tzwmttz 

MRR4GRORRRR. 
[W6] WEft^Rtis 
£R{bR©I«RE*V r< RERR#R©tt«gl£ 
Cb» ttERR^RORE&VsR£R^Qffiffifl& 
Rbp> 4:bT*0 2^&«Cfflbft^Blt r 1 Sftttt 
r 2©«©^1"ttfr— fi©RH©R»R'$-SRR*£R 
ERR#R?»R*5RR»RRfc bTftR-T*.: fc* 

<&®t?5 mxm 5 8 Ettc^m^So 

[S3] 



[R4 3 



Rbp) 



50 



ftftb, a=l/ (C b 
[000 1] 

«k !>IMfi:ttRR0VRttRR9JlcRRLfc*RttR® 
&RRRH©ftR«ffi*i3R{fcr*c fcORTRfcRRR 

ffifegg-rs. 

[0 0 0 2] 

RORttfc bTte, ttR©RRtt*R7>JtcRfflLfcRR 
RR GHRtt) *<ttfflStlT^*i CcDJ:3fC £&© 
RR»*RW»c»ttbfcRR«R©«R, BftteSifg 
l>ttE©*HS»cfe#-r5fc«)» ^ailllC^m^^lcif p, 
ot*'J6SfcftR»*lWe«Rr*ci:* l T*-f, & 
Wft©R*j£R:*:ffiH:5£$-f 5 C t*<Tt SV> t ft 

[0 0 0 3] tCT, .»iDSift?)«fe^- 

»ct-^<S4©«Eir&ft@i8#siganT^3 0 m 

If, WM^F 1 0-3 2 2 9 2 5R&RfcM***lTV* 
tOTtt. RRRRCftRlalRfcRtt, ftR*f6(DBI)R 
RE*RHib. COMRREtR^TRRElRteJ:?)* 



(3) 
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*J:$eiMW*. WBPFl 1 - 1 0 3 5 3 4# 

#«filHI©JBts|«£WBL-tVfc. 
[000 4] 

ffHWl 0-3 2 2 9 2 5#&$H£M*2ttTV3$fcf? 

tfclEWfcWM^fWfifr c k 
Ttfcfrofc. *fc, »ttls]SS©&^ffik«itirtS5CDii 

■fcttHf 5 ^ "5 * "3 fee 

[0 0 0 5] gfc, W*W 1 1 - 1 0 3 5 3 4#&ffi{C . 

wwstfr e> tt**s» a mas t *»w * 

Btc T^tt-T S ttffc k *m§8 5 k *iE 

tiTV>*l> fc t fc«EE*8WE LTtE«Wfc»l*tS 
tttt««tt<, *©fcJ&«9gKmfl&3EfcfcffiLTg« 

»e test %mmtww.®frc> z> mm t 
[0 0 0 6] ±E»*fc«*Tasnfeto 

[0 0 0 7] 



*«srr 5 &*o^ a k , sot e^fti^stc <t o ««*wi 

[0 0 0 8] JtSSUHfcttfttf. fiuE«ft#a^6mfiittf 
WnT^&^ktfc&HJSnfcttESW^ao&^Ott 
E, B0838«^a^tOrt«Jffi«i«H:J:5e 
10 »*g»m^&^#»T?©IE«&«Efc8^TfWE«i 

[0 0 0 9] ilCT'^bktt, ME«*#«®5Mtt 

«fE««¥RO««Ktt^-fca*c k*t^. 
[0010] *989!<d:flt$g( 2 © J; 9 fc, MIB£*Mfc¥ 

aa, mMtzw&t tmrnnwanmiz* '>* 

< kfe 1 •3©ttKW¥«*'&i»B«»*rt , bT'>* 

< kfe 1 oottOltem¥JSe«««9B?««9ft 
20 #«k, f»E*«#«0*40«Efc«^T, «WE«» 

©g«#a©§t«* ,t i^fc&-5fci6©, ®#£j»ffi-r 
sififfiss¥a*5 «t tf » nfe*«*»s* s« t> » 

'##ak, ^nxT^fig-racktT-t^o 

[0 0 11] *SSWKtt*itf, iWSi*£#9KJ:0ft)E 

[0012] tits *%wim*m 3 © i -J K . MIB 

#acomn#BcomE*V n s, *SWM*<OlflfSI&to* 
m#aomnS@cDBffi(liE^Vn (t) , 8915^^0 
#tt#a<DHm#g<DttE;&V rras, J^WkftOWE 
SKOSH^ao^mSgcril^ttE^V rm (t) , 
WE»«¥So««8«*Cb, «frES«gg©««^« 
^Cc, MGMK^LTitEttlBM^R^etlE 

Ettta»«#a^5ttEwtig^««f ^© 

S^»$t;^^#fi bfc^SS^: t) % |«E««S^ 6 WES 

t ■ortov^m^si^noiBWE»»i¥aK j: o« 

Ik LTSBET* chZftWttirZ c k feT-f 5o 
[00 13] 
W5] 
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t n = 



t m 



N(V n s - V n(t)) 
a( £ V n s - j£ V r m s) 
_ M(V rm(t)-V rms) 
77 • a(£vn s-£Vrms) 



[0 0 2 2] 
C*8] 



[0 0 14] fcfc'U 
[0 0 15] 
CK6] 



. A • C c 
C b • T I 



[0 0 16] #58W3fcttntf. «Coa»cJ:5llttlbft 

ae ct o mffi<D®m*n oct\c&<o ®mt « n 

[0 0 17] Sfc, *SgW±IiW<Jl 4 ©<£?£> aiB£ 

wiatt«#a*w»r*iwij#«'i:. *a*.T«ar* 

[0 0 18] WBBBE^aiciOftJE 
Lfca«aic»^TtW3«a*a#afr 

[0 0 1 9] *^ttW*a5©J;-5tc x MfE7jfc 30 

a^aa. aeaa#afr6©a»*«a-r*fc«>©« 
tta#, «WEaa#art»©«4ft«© 1 oofgw±©s 

TTLM^xfcCfc^mfc-rSCttT't^o *«at 

anna, aaaa#a* soaaftaa-r sfcaosast 
a#. WE»a#»i*j»©«fita© 1 o o«w±t** 
©t\ ai2aa*afca«t^ftfc»^Tfctta¥8rt 

[0 0 2 0] S6»c, W*«6©J:3fc, WIB^#S 40 
tt, a»fc*©i«aE*V r, Mffi«a#a©a&§ 

tit r 2©F*g©f-ftl*>-73©B#K©KttH-r5m^SS! 

sarr « c 4: aaa t * % c 1 1 r- « 5„ 

[00 2 1] 
»7] 



[0 0 2 3] fcfc'U 0=1/ (C b • R») 
*»Wttttltf, rtuieoStC^OHttiL^Kt r IS 

fc«t r 2©rt©^f^* w 7*©B#a©i!Sj!&at-saffif 
tiimmz. aeaa»a#afrsJMrr*a«*a«i: 

T'f 5. 

[0 0 2 4] 

[56§H©flfiE©7l5fi] WTHffi*#abT*«WOSIflS 

©jeafcoi/^rawr*. 
[0025] [mi <omffi<o&m 0 1 f-^-r * 3 
**a©jB«fca*aaaa 1 o«, «&©am^ai: 

fcl/>?) 16 A, I 6B, 1 6C> 1 6 Uft&®MW$\ 
6iLT«fi2StlT^*o ft*, 

H 1 Hffi©m£±4H©/VyxU-fe/I/©&£:^L 
T^Stf, SHSfc«ia^L&i/-'^a©^-yr'J-b;l/*^ 

Mitel eo-afctt. Stt^Si o^6©«ai«a*' 

1 4!l , 8IStim. Avf yt/H 6A, 16B, 
1 6 C. -16 N©7°7Xffi? 2 6 A, 2 6 2 6 
E, 2 6M£tt, ^ + —>'^yynVf ; >-9-2 4 ©-4g 

•yf'Jt/H 6 A, 16B, 16C, - l 6 NOV-ft 
X4S?2 6B, 2 6D, 2 6 F, 2 6 NKte, 
sHy^n vfv* 2 4 ©fflsig 2 8 VtoWitimit&iM 

»;wy*a<»«*ftT^T\ «&*.aaa2 2**a 
v-9- 2 4 1 &> i v f u -t t © suss*. * war a Maa 

-T'yftLtli, ISMh^V^'X^ (FET) 
6Av 16B, 1 6 C, ••• 1 6 Ntcti, S/Vyf-'J-b;V 

©HE^iflis-r fc 46©mjEiniJsaE i 8 a. i 8 b, 
1 8 c , — 1 8 n t>mm.$ftT$s k> . mi£m^m i 

8 A, 1 8 B, 1 8 C, •••• 1 8Ntt, $i|SHhIS§2 0 (C 

[0 0 2 6] *te*aa©Jg»K*^*f*ffltOV^T, 

[0 0 2 7] ♦SttOBBTtt, JEa««0»tv<.yr 
U -t 6 ?tm«fi8©<£i/ v r 'J -feyl/^ + - ->'.-H > 
^yf>*2 4>/t-LTHM^»*^2.C fcfctt) 

3ta««© »v v < -y r 'J -fe;!/* fctt/Vy x 'J -t (W 



(5) 
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a«K«®ffl& v<y r -fe/l/S y r U -fe/VS CIX 

[0 0 2 8] $1*. X-f-y73 0T% ftffifflH 4K<fcy 
[HlSS l 2 K±miffitf ffltftT^&^fri? -3 A^^JBf-TSo 

SH-18A, l 8B, 18C, •••• l 8 NT'tH»J£ ftfc 
*/Vyr'J-fe;H 6 A, 16B> 1 6 C\ ••••16N<D 

nEjm&&h,z\ ramus 2 opw®tt;l%^w.k.t 

#J-f*(DT\ <KDmBEffi*VVyrU-fe;Vp«9©ttMa> "T 
T'^^o ±Wtt*WiTVS«£tett, itu!5«E<Diffl£ 

ttfft»f t±«aw«tna < a* $■*?*&»*-«. ±«e 

E(Vn-V MIN 

yl mg 



[0 0 2 9] X 7^7*3 4T\ #^yr y-fe;V©WEiJ 
^<I(c lv»T#/^f'; -fe ;i/0«E*«^«fl: £ ft 

[0 0 3 0] 3b***&T?m&L1i&tivT-*)-kJlQW£. 
(Vn) tf, ®8l,cm?X.5fc'ft*pLT^Z£?Z. * 

vty r 'J *Mcm%.*®W)im:% t t 
(CiSfT?©?, «^mE (Vmin) W±0»»0** 

S£&iis-e*c ttcfcotTtonsctfci&s. c©t 

***C0»»$MW 1 0 0 % OSfcf 5 C £ & UO T' 
fiffcftftt^ fc«¥{fc«<D8S¥SWE (V* ovg )(4, 
S-z^-yf-'J-fe^Og/hmE (Vmin) tLkgtfftO^tt 
EK, «>J^E (Vmin) %*PAfct©K:^L< &*i: 

#*5ft*<zn?» i-xt<os (i-i) «c«fc»>»ti-r*. 

[0 0 3 1] 
[ft 9] 



a v g- 



N 



) 

-+v 



M1N 



(1-1) 



[0 0 3 2] CCT\ @B&*0*5*:£J:O, 

a on *»ufcfcoi:LTat)-r 0 sfcvgao* 

;l/#feBf^oS»*Tj «l) tl^f-t-^v^y 

?E(Vn-V 

V a v s 



30 



M I 



n) 



N 



T% &M%¥ 1 0 0 %©«^*#aUTJWBUfc ( 1 - 

i) fc*HE*iiii*, wtos d-2) X'^mmm^ 
«¥*&«e (V"--" 1 ^ )^»ffi-rs„ ccfgi 

[0 0 3 3] 
[»1 o] 



+v 



MI N 



(1-2) 



[0 03 4] Co LTWfflSftfc^JS^WE (V™ 1 
-vg )«§«9IX«Ei:-r«. 

Co o 3 5] a*, waowptt, wf£we (v 

«, )«@«BUil«Ei:l/ft*^ *SMItt<lftfcH* 
£ft* 0iJ*lf, ^/Vyf'J-t;HIE<D¥ 40 

gff (Vavg) fc^&T, CftfcBHBfiMEEi:-*-*.: 
fcfcnltrefc*. 

[0 0 3 6] Xf'v7"3 6T% &HiL-fe/l/g£&>IffRT 
5 * c c T*>8#? £ ft * / W r 'J ■fe/VoaRtt ZT'SO, 
■WW* 2 ffl© / W t y -t/l/0«E©ftj!i'«*l:ft* t 
O* t LHr;I/$ i: LTJMJR-f *<> 

[0 0 3 7] Xr-y 7*3 8 T% S*9-fert/B*WW 
* 0 ccTW**ft*/<y^'J IT* 0» 
/<>yry-b/KO*E*<«/hi:a*t>co*fe©*SffiD-b 
^SftLTS^f*. so 



[0 0 3 8] ft* x WHlU-b^iMsitfSftO-fe^So 
«abfct©»!:H3e«ftafeoi»tta:<, 

fcttS/hotojfetftf'ft^aiL-b/nfiBitfsiao-b 

;i/PtLTSK-r*ctt,T't*. MHBL-b/MS 

a¥0*(D»/jN«E-b;l/J:tf5LTs m^A><r>r> *>ME<Dm 
feW^tO**A//£-fcyM»*a«?U, SB 9 -fed/* 4: L 
Ttt, «/h«EO^'y^y-b;i'**trB»Lft-fe;l/»<0 
*0»7^«E-b;Vi:b®bT, K-b/WO^^VEEOSCifi 

[0 0 3 9] 0T', J*aU-t;l/iffr6f' + - 



(6) 
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^p«BSNIIIT0*Ber*. CflDHa^BBJIBTOH:, fit 

[0 0 4 0] £f\ W?mL-b;l/»Offl»^2TKSf* 
/^7f'J^^l 6 A, l 6B, saDtd/BOffltotf 
l-CKS-rS^yf-y 6 N^T'f^So J* 

(Cf'^-^y7 P 3>"r>^2 4 fcO&JBtfcgflM-fe;!/ 
D JOT c fc T#ffi L -tr jvm t 0 * /MS k <0@E££J 
■J-fe/l/tfl 6 AfrGAQ K /^yfDtoWl 6 B**S 

a q 2 coMoaMa^flsnm-r k-rntf. 

AQ = AQ 1 + AQ 2 (2-1) 

AVI : ^7fUt;H 6 AOHE^ffcffi : V) 
A V 2 :A7f'Jt;Vl 6BOWESAJI (#ffi : V) 
CI :/^fyt;H6AOl»Si(*ffi: F) 
C 2 : /^fyt;H 6 BO««gjl C*ffi : F) 

k«k, 

AQ = C 1 • AV 1 + C 2 • A V2 (2-2) 

A q ^ Cc '(Vl(tHV2(t) 

[0 0 4 4] t&Zo 

[0 0 4 5] MDt;l/T65/<yfyt;l/ 1 6 
NO*aS«Crt«rECbfc«L<, • Cr=Cb 

[0 0 4 6] CCT\ £Bfi@B*0«jfefcJ;oT, » 
■T*jUitt, f-^-> ? ^y7 0 n>T r yit2 4te3M*ti 

4*c?E«sna«««fc:ti»«»A on **hjt« 
to-r. 

V l(t)=V 1 s - 



k&£ 0 cc-pfflffli-s/K^f y-fe^ttw-jHttoto 
t*d* a*r nasi^rtwaiaftifowttjc^nia 

ifS«4l>©T, Cl=C2 = Cb> AV1=AV2 
[0 0 4 1] <fcoT. 

A Q = C b • AVl+Cb - AVI (2-3) 

AVl=AV2 = AQ/2 • Cb (2-4) 

[0 0 4 2] #«t;l/0*EKft*»at{ti-*. £ 

CT\ 

V 1 (t) : /*'vr'J-fe;l/ 1 6 AOffifPel t TO WE (# 
tt: V) 

V 2(t) : ^7fy*;H 6 BOBSRSt TOftEE (* 
ffi : V) 

V r (t) : ^7f»J^W 6N©B#PJt TOWE 

V 1 s 

V 2 s 

V r s 



Ayf-Vtfrl 6A«j'lE (JUffl: V) 
/<yf'JtoH 6B©«JH«E UMtt: V) 
/Wf9*/W 6NIDWE V) 
C c : ft-^^yf^2 4<Dft«§fi (# 
ffi : F) 

T i : fflmV<f*fr<Dmm MMft : s e c) 
[0 0 4 3] 

cki n 



-Vr(t)) 



d t 



(2-5) 



4*^««4n5tt««Ji^+-^*yr3yf r y-9-2 

4^68snm-r**«j:ot/hs^oT, f-+-s;*> 
i ) rafo-r. 

[0 0 4 8] 
[S 1 2] 



9 -b/l/Bfe-eoj**^ Lfr««*g 

A k Cc »(Vl(t)+V2(t)-Vr(t)) d 



v aw- v 2 s 4^r Cc,(V1<t) { v ! 2(t) ~ Vr(t)) 

v 2 ■ C b-n T i 

Cc »(Vl(t)+V2(t)~V r(t)) 
T I 



d t 



d t 



(2-6) 
(2-7) 
(2-8) 



[0 0 4 9] kfe^o 

[0 0 5 0] COS*, yn-y*HTa'r4:H90«fc5 

[0 0 5 1] CCT\ A7f'J-t;H 60*M§aC b 
f t-^V^VfVf 2 4t0tM§lC c4t* 
tt«5a«pH^«k5T. Sl£-5£fc<DT, (2-6) , so 



(2-7) , (2-8) S*W<Ci:T, VI (tK 
V2 (t) , Vr (t) 0«FHflffi{b^tWT*S. 

[0 0 5 2] 7^7X8»4j;seoT**, Sfc, « 
^«JWffl%0kLT, 

[0 0 5 3] 

[R13] 
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«- J ' ~ (2-9) [0 0 5 5] 

Cb ' TI [Rl4] 
[0 0 5 4] ttS< ts 

V l(t)= 1 ■ } -V 1 s — 2 s 

2(1 + 10 2(1 + 0) 

+ !L ih» Vrs (2 - 10) 

V 2f t)= U * iv 2 S — - *V 1 s 

* 2(1 + 70 2(1 + tj) 

fl » p-a + fl* »\ 

+ ™ , Vr S (2-11) 

2a + T» 

Vrft^ ^ 1 ^ e + ^ i(V 1 s +V2 s)+ q ^.^ v r s (2-12) 

[0 0 5 6] tKZo It, *»ttt«E^«»»fciK*r*4:c5*Tffi*>ft 

[0 0 5 7] (2-1 0)^6(2-1 2)3?)££T'te@ f\ a t C fc*c4SOT*ffl± 

*Jt*#*6CkttHHT**0T, [0 0 5 9] C©aiHttH9<0:7a-y ^Htcfcv* 

[0 0 5 8] ccm fcj|£<r£fcT*t3o 

f (t )=e at = 1 - a • t (2-13) [0 0 6 0] 3(2- 1 3)^ffiot(2-l 0)fr£(2 

oistciffffii-r*. c©jfifl»sra*c«ntf, Biota* 20 - 1 2)tti&m?%£, 
tmic a ivm^'his^mzz&imm^. s [ooen 

V l(t)= V 1 s +f (V rs-(Vl3+V2s)M (2-1 4) 

V 2(t)= V 2 s +|(V rs-(Vls+V2 s)> t (2-15) 

V r(t)= V r s +(V 1 s +V 2 s - V r s)t? • a • t (2-16) 

[0 0 6 2] t IM&ftS tl£» t r tt, 

[0 0 6 3] CCT\ V 1 (t ), V 2 (t ). V r (t )& 30 [0 0 6 4] 
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PROBLEM TO BE SOLVED: To equalize a 
plurality of storing means connected in series 
exactly and properly. 

SOLUTION: The respective voltages of a 
plurality of battery cells 16 connected in series 
are detected when no current run through a circuit 
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charge receiving cell and the calculation of 
equalization operating time are performed to 
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CLAIMS 



[Claim(s)] 

[Claim 1] Two or more accumulation-of-electricity means connected to the serial, and an 
electrical-potential-difference detection means to detect each electrical potential 
difference of said accumulation-of-electricity means, It is based on each electrical 
potential difference of said accumulation-of-electricity means detected by detection 
means to detect whether the current is flowing from said accumulation-of-electricity 
means, and said electrical-potential-difference detection means when being detected as 
the current not flowing with said detection means. Accumulation-of-electricity equipment 
equipped, with an equalization means to equate the amount of accumulation of electricity 
of two or more of said accumulation-of-electricity means. 

[Claim 2] A migration means by which said equalization means moves a charge to said 
other at least one accumulation-of-electricity means through said capacitor from each of 
said accumulation-of-electricity means, a connectable capacitor, and said at least one 
accumulation-of-electricity means, A receipt accumulation-of-electricity means to receive 
an emission accumulation-of-electricity means to emit a charge for the amount of 
accumulation of electricity of two or more of said accumulation-of-electricity means to 
become equal based on each electrical potential difference of said accumulation-of- 
electricity means, and the emitted charge, Accumulation-of-electricity equipment 
[ equipped with a decision means to determine the amount of charge transfer from this 
emission accumulation-of-electricity means to this receipt accumulation-of-electricity 
means, and the control means which controls said migration means so that the amount of 
charge transfer determined by said decision means moves to said receipt accumulation- 
of-electricity means from said emission accumulation-of-electricity means ] according to 
claim L 

[Claim 3] Said decision means the n-th electrical potential difference of N and said 
emission accumulation-of-electricity means for the number of said emission 
accumulation-of-electricity means Vns, The m-th electrical potential difference of Vn (t) 
and said receipt accumulation-of-electricity means for the n-th target electrical potential 
difference of said emission accumulation-of-electricity means after equalization Vims, 
The m-th target electrical potential difference of said receipt accumulation-of-electricity 
means after equalization Vrm (t), The period with which migration of a charge is carried 
[ electric capacity / of said accumulation-of-electricity means ] out to said receipt 
accumulation-of-electricity means from said emission accumulation-of-electricity means 
through Cc and said capacitor in the electric capacity of Cb and said capacitor Ti, The 
multiplier in consideration of a part for the charge loss at the time of moving a charge to 
said capacitor from said emission accumulation-of-electricity means eta, The multiplier 
in consideration of a part for the charge loss at the time of moving a charge to said receipt 
accumulation-of-electricity means from said capacitor lambda, either of the time amount 
tn and tm which was carried out and was computed from the following two formulas -- 
the accumulation-of-electricity equipment according to claim 2 characterized by 
determining the charge which moves by moving a charge with said migration means 
between short time amount as said amount of charge transfer. 
[Equation 1] 
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However, [Equation 2] 



[Claim 4] A discharge means by which said equalization means discharges quantity of 
electricity from said accumulation-of-electricity means, A discharge accumulation-of- 
electricity means to discharge quantity of electricity for the amount of accumulation of 
electricity of two or more of said accumulation-of-electricity means to become equal 
based on each electrical potential difference of said accumulation-of-electricity means, 
Accumulation-of-electricity equipment [ equipped with a decision means to determine the 
amount of charge discharge which discharges from this discharge accumulation-of- 
electricity means, and the control means which controls said discharge means so that the 
amount of charge discharge determined by said decision means discharges from said 
discharge accumulation-of-electricity means ] according to claim 1. 
[Claim 5] Said discharge means is accumulation-of-electricity equipment according to 
claim 4 with which the resistance for consuming the charge from said accumulation-of- 
electricity means is characterized by having the resistance of 100 times or more of the 
resistance inside said accumulation-of-electricity means. 

[Claim 6] Said decision means is accumulation-of-electricity equipment according to 
claim 5 characterized by to determine quantity of electricity which discharges between 
the time amount of either of the time amount trl or tr2 which set [ the electric capacity of 
Vr and said accumulation-of-electricity means ] the resistance of the VS aforementioned 
resistor to RBP for the electrical potential difference of Cb and said accumulation-of- 
electricity means, and computed the target electrical potential difference after 
equalization from the following two formulas as an amount of charge discharge which 
discharges with said discharge means. 
[Equation 3] 



[Equation 4] 



However, alpha= l/(Cb-RBP) 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to accumulation-of-electricity equipment, 
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and relates to the possible accumulation-of-electricity equipment of equating the charge 
condition between each battery of the accumulation-of-electricity equipment which 
connected two or more batteries to the detail at the serial more. 
[0002] 

[Description of the Prior Art] As a power source of the electric vehicle with which ED is 
furthered in recent years, the accumulation-of-electricity equipment (group cell) which 
connected two or more batteries to the serial is used. Thus, in order to depend for an 
output on the cell of the lowest electrical potential difference in the case of the 
accumulation-of-electricity equipment which connected many batteries to the serial, if 
dispersion is in the charge condition of each cell, each cell cannot be used equally, but 
there is un-arranging [ that capacity of each cell cannot be demonstrated to the maximum 
extent ]. 

[0003] Then, various electrical-potential-difference balancing circuits are proposed that 
the charge condition of each cell should be conventionally made homogeneity. For 
example, in what is indicated by JP,10-322925,A, a discharge circuit is prepared for 
every cell and the open circuit voltage of each cell is detected, and it adjusts so that 
quantity of electricity of each cell may be discharged by the discharge circuit based on 
this open circuit voltage and the charging rate of each cell may become homogeneity. 
Moreover, in what is indicated by JP,1 1-103534,A, the capacitor in which parallel 
connection is possible is formed in each cell, and after detecting the open circuit voltage 
of each cell, the cell which receives discharge is chosen from the cell which charges a 
capacitor, and a capacitor. And the near cell and near capacitor which are charged first 
are connected, it charges at a capacitor, the near cell and near capacitor which receive 
discharge next are connected, and this cell is charged. The charging rate between each 
cell was adjusted by performing this processing cycle the count of predetermined (the 
number of assignment cycles). [0004] 

[Problem(s) to be Solved by the Invention] However, in the advanced technology 
currently indicated by above-mentioned JP, 10-322925, A, since it is premised on 
discharge quantity of electricity being proportional to the time amount which passes a 
current in a discharge circuit, it is not taken into consideration that the current which 
flows in a discharge circuit with the fall of the cell voltage by discharge also falls. 
Therefore, quantity of electricity was not able to be discharged from a cell by the exact 
time amount according to quantity of electricity which should discharge. Moreover, since 
it was not taken into consideration about the relation between the resistance of a 
discharge circuit, and the resistance inside a cell, when the ratio of the resistance of a 
discharge circuit and the resistance inside a cell was small, and a current flowed a main 
circuit, as compared with the case where (it being called "principal current 1 ' below) and 
principal current are not flowing, a lot of currents flowed in the discharge circuit, and it 
was in it un-arranging [ of having discharged a lot of quantity of electricity than target 
discharge quantity of electricity ]. 

[0005] Moreover, in the advanced technology currently indicated by JP,1 1-103534,A, 
each cell voltage for choosing the cell which charges a capacitor, and the cell which 
receives a capacitor to discharge is detected irrespective of whether principal current is 
flowing for every number of assignment cycles of electrical-potential-difference 
equalization processing. In the condition of not flowing with the condition that principal 
current is flowing, since cell voltage was changed, exact open circuit voltage of each cell 
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could not be measured, and the cell which charges a capacitor, and the cell which 
receives a capacitor to discharge were not able to be chosen correctly. Then, although 
measuring an electrical potential difference and carrying out electrical-potential- 
difference equalization processing is also considered while principal current is not 
flowing, while the cell which the number of assignment cycles of electrical-potential- 
difference equalization processing detects cell voltage frequently, and charges a capacitor 
comparatively short therefore, and the cell which receives a capacitor to discharge must 
be chosen and principal current is not flowing in fact for a long time, electrical-potential- 
difference equalization processing will be carried out at the time of a car halt. Now, 
effectiveness of electrical-potential-difference equalization processing was not fully able 
to be demonstrated [ that electrical-potential-difference equalization processing can carry 
out only at the time of a car halt, and ]. 

[0006] This invention is [0007] aiming at offering the possible accumulation-of- 
electricity equipment of it being made in view of the above-mentioned fact, and 
performing more electrical-potential-difference equalization processing of each 
accumulation-of-electricity means to accuracy. 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the 
accumulation-of-electricity equipment concerning this invention Two or more 
accumulation-of-electricity means connected to the serial, and an electrical-potential- 
difference detection means to detect each electrical potential difference of said 
accumulation-of-electricity means, It is based on each electrical potential difference of 
said accumulation-of-electricity means detected by detection means to detect whether the 
current is flowing from said accumulation-of-electricity means, and said electrical- 
potential-difference detection means when being detected as the current not flowing with 
said detection means. It is constituted including an equalization means to equate the 
amount of accumulation of electricity of two or more of said accumulation-of-electricity 
means. 

[0008] If it depends on this invention, since said accumulation-of-electricity means will 
be equated based on each electrical potential difference of said accumulation-of- 
electricity means detected while the current was not flowing from said accumulation-of- 
electricity means, i.e., the exact electrical potential difference in the condition that said 
accumulation-of-electricity means is not influenced with the internal resistance etc., 
suitable equalization can be performed correctly. 

[0009] Equalization means decreasing dispersion in the charge condition of said 
accumulation-of-electricity means, and it says that the charge condition of said 
accumulation-of-electricity means becomes homogeneity more preferably here. 
[0010] This invention like claim 2 said equalization means Each of said accumulation-of- 
electricity means, a connectable capacitor, and a migration means to move a charge to 
said other at least one accumulation-of-electricity means through said capacitor from said 
at least one accumulation-of-electricity means, A receipt accumulation-of-electricity 
means to receive an emission accumulation-of-electricity means to emit a charge for the 
amount of accumulation of electricity of two or more of said accumulation-of-electricity 
means to become equal based on each electrical potential difference of said 
accumulation-of-electricity means, and the emitted charge, A decision means to 
determine the amount of charge transfer from this emission accumulation-of-electricity 
means to this receipt accumulation-of-electricity means, and the control means which 
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controls said migration means so that the amount of charge transfer determined by said 
decision means moves to said receipt accumulation-of-electricity means from said 
emission accumulation-of-electricity means can also be had and constituted. 
[001 1] If it depends on this invention, since the charge between said accumulation-of- 
electricity means will be moved based on the amount of charge transfer determined by 
said decision means, schedule-ization of equalization processing is attained and it 
becomes unnecessary to detect the electrical potential difference of said accumulation-of- 
electricity means repeatedly. 

[0012] moreover, this invention - claim 3 - like - Said decision means The n-th 
electrical potential difference of N and said emission accumulation-of-electricity means 
for the number of said emission accumulation-of-electricity means Vns, The m-th 
electrical potential difference of Vn (t) and said receipt accumulation-of-electricity means 
for the n-th target electrical potential difference of said emission accumulation-of- 
electricity means after equalization Vrms, The m-th target electrical potential difference 
of said receipt accumulation-of-electricity means after equalization Vrm (t), The period 
with which migration of a charge is carried [ electric capacity / of said accumulation-of- 
electricity means ] out to said receipt accumulation-of-electricity means from said 
emission accumulation-of-electricity means through Cc and said capacitor in the electric 
capacity of Cb and said capacitor Ti, The multiplier in consideration of a part for the 
charge loss at the time of moving a charge to said capacitor from said emission 
accumulation-of-electricity means eta, The multiplier in consideration of a part for the 
charge loss at the time of moving a charge to said receipt accumulation-of-electricity 
means from said capacitor lambda, either of the time amount tn and tm which was carried 
out and was computed from the following two formulas — it can also be characterized by 
determining the charge which moves by moving a charge with said migration means 
between short time amount as said amount of charge transfer. 
[0013] 
[Equation 5] 



[0014] However, [0015] 
[Equation 6] 



[0016] either of the time amount tn and tm computed by the aforementioned formula 
when depending on this invention - since the charge which moves by moving a charge 
with said migration means between short time amount is determined as said amount of 
charge transfer, quantity of electricity can be moved more correctly. 
[0017] This invention like claim 4 moreover, said equalization means A discharge means 
to discharge quantity of electricity from said accumulation-of-electricity means, and a 
discharge accumulation-of-electricity means to discharge quantity of electricity for the 
amount of accumulation of electricity of two or more of said accumulation-of-electricity 
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means to become equal based on each electrical potential difference of said 
accumulation-of-electricity means, A decision means to determine the amount of charge 
discharge which discharges from this discharge accumulation-of-electricity means, and 
the control means which controls said discharge means so that quantity of electricity 
determined by said decision means discharges from said discharge accumulation-of- 
electricity means can also be had and constituted. 

[0018] If it depends on this invention, since quantity of electricity will be discharged 
from said discharge accumulation-of-electricity means based on quantity of electricity 
determined with said decision means, schedule-ization of equalization processing is 
attained and it becomes unnecessary to detect the electrical potential difference of said 
accumulation-of-electricity means repeatedly. 

[0019] Moreover, it can also be characterized by equipping resistance for said discharge 
means consuming the charge from said accumulation-of-electricity means with the 
resistance of 100 times or more of the resistance inside said accumulation-of-electricity 
means like claim 5 in this invention. If it depends on this invention, since the resistance 
for consuming the charge from said accumulation-of-electricity means will be 100 or 
more times of the resistance inside said accumulation-of-electricity means, when a 
current flows for said accumulation-of-electricity means, or when the current which flows 
in in a discharge means can be suppressed a little and a current flows for said 
accumulation-of-electricity means, equalization processing can be performed correctly. 
[0020] Furthermore, said decision means can also be characterized by to determine the 
amount of charge discharge which discharges between the time amount of either of the 
time amount trl or tr2 which set [ the electric capacity of Vr and said accumulation-of- 
electricity means ] the resistance of the VS aforementioned resistor to RBP for the 
electrical potential difference of Cb and said accumulation-of-electricity means, and 
computed the target electrical potential difference after equalization from the following 
two formulas as an amount of charge discharge which discharges from said discharge 
accumulation-of-electricity means like claim 6. 
[0021] 
[Equation 7] 



[0022] 
[Equation 8] 



[0023] However, alpha= l/(Cb-RBP) 

If it depends on this invention, since the amount of charge discharge which discharges 
between the time amount of either of the time amount trl or tr2 computed by the 
aforementioned formula will be determined as an amount of charge discharge which 
discharges from said discharge accumulation-of-electricity means, more exact quantity of 
electricity can be discharged. 
[0024] 

[Embodiment of the Invention] With reference to a drawing, the gestalt of operation of 
this invention is explained below. 

[0025] As shown in [gestalt of the 1st operation] drawing 1, the accumulation-of- 
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electricity equipment 10 concerning the gestalt of this operation is constituted as a group 
cell 16 by which many rechargeable lithium-ion batteries (henceforth a "dc-battery eel") 
16A 3 16B, 16C, and 16N as two or more accumulation-of-electricity means were 
connected to the serial. In addition, although only the four dc-batteries eel is shown in 
drawing 1 on account of the drawing, the dc-battery eel of a large number which are not 
illustrated in fact is connected further, and dozens of dc-batteries eel (with the gestalt of 
this operation, it considers as N individual) is connected to the serial in all. The ammeter 
14 as a monitor means for supervising whether the current supply source from 
accumulation-of-electricity equipment 10 is performed, or principal current is flowing in 
the circuit 12 is installed in the end of the group cell 16. For the dc-battery eels 16A, 16B, 
and 16C and the --16N plus terminals 26A, 26C, 26E, and 26M The connectable change- 
over switch is connected with end 28A of the charge pump capacitor 24. The change-over 
switch in which connection with other end 28B of the charge pump capacitor 24 is 
possible is connected to the dc-battery eels 16A, 16B, and 16C and the -16N minus 
terminals 26B, 26D, 26F, and 26N, and the change connection 22 is constituted. The 
change connection 22 is connected with the control circuit 20 which controls a change 
with the charge pump capacitor 24 and each dc-battery cel. In addition, as a switch of the 
change connection 22, a field-effect transistor (FET), a relay switch, etc. can be used. 
Moreover, the amplitude-measurement equipments 18A, 18B, and 18C for measuring the 
electrical potential difference of each dc-battery eel and ....18N are connected to the dc- 
battery eels 16A, 16B, and 16C and -16N, and it connects with the control circuit 20 the 
amplitude-measurement equipments 18 A, 18B, and 18C and ..18N. 
[0026] Next, the operation in the gestalt of this operation is explained, referring to a 
drawing. 

[0027] With the gestalt of this operation, the charge condition between each dc-battery 
eel is equated by moving the electrical and electric equipment to the low dc-battery eel of 
a charge condition through the charge pump capacitor 24 from the high dc-battery eel of 
a charge condition. That is, actuation of moving the electrical and electric equipment 
from the high dc-battery eel or dc-battery eel group (henceforth a "corbel eel group") of a 
charge condition, charging the charge pump capacitor 24, and discharging the charged 
electrical and electric equipment in the low dc-battery eel or dc-battery eel group 
(henceforth a "receipt eel group") of a charge condition is repeated. It explains according 
to the flow chart which shows this charge condition equalization processing to drawing 2 . 
[0028] First, it judges whether principal current is flowing in the circuit 12 with the 
ammeter 14 at step 30. When piincip_al_current is not flowing, amplitude-measurement 
total 18 A, 18B and 18C, each dc-battery eels 16 A, 16B, and 16C measured by ....18N, 
and a ..16N electrical potential difference are read at step 32, and it registers with the 
electrical-potential-difference table which is not illustrated in a control circuit 20. Here, 
since quantity of electricity and the electrical potential difference in a dc-battery eel are 
proportional mostly, the electrical potential difference of each dc-battery eel is measured 
because it is thought that this electrical-potential-difference value shows quantity of 
electricity in a dc-battery eel, i.e., the charge condition of a dc-battery cel. When 
principal current is flowing, it stands by until principal current will not flow without 
performing measurement of said electrical potential difference. It is because that it is 
necessary to choose the time of principal current not flowing at one's own discretion, and 
to measure an electrical potential difference cannot measure open circuit voltage exact for 
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the internal resistance of each dc-battery eel if principal cuiTent flows. 
[0029] When the electrical potential difference of each dc-battery eel is equated at step 34 
based on the amplitude-measurement value of each dc-battery eel, an attainment **** 
target attainment electrical potential difference is set up. This setup is specifically 
performed as follows. 

[0030] The electrical potential difference (Vn) of each dc-battery eel measured at a 
certain time presupposes that it is distributed as shown in drawing 8 . Since it carries out 
by moving the electrical and electric equipment to the low dc-battery eel of a charge 
condition from the high dc-battery eel of a charge condition, equalization of a dc-battery 
eel will be performed by moving quantity of electricity of the part more than the 
minimum electrical potential difference (Vmin). If electric migration effectiveness is 
performed at 100% at this time (without losing), since it will be thought that the ideal 
average electrical potential difference (Vimgavg) after equalization becomes equal to 
what applied the minimum electrical potential difference (Vmin) to the average electrical 
potential difference of a part more than the minimum electrical potential difference 
(Vmin) of each dc-battery eel, it computes by the following formulas (1-1). 
[0031] 
[Equation 9] 



[0032] Although considered what has many ones of quantity of electricity which carries 
out rather than quantity of electricity which flows out of the charge pump capacitor 24, 
and flows out of a eel group by loss in a circuit here, quantity of electricity which flows 
out of a corbel eel group at this time is expressed as what multiplied quantity of 
electricity which flows out of the charge pump capacitor 24 by the growth index lambda 
(> 1). Moreover, a receipt eel group shall also receive the electrical and electric 
equipment from the charge pump capacitor 24 only at the predetermined effectiveness eta 
(<1). Then, correction is added for having computed in consideration of the case of 100% 
of migration effectiveness (1-1), and the anticipation average electrical potential 
difference (Vrealavg) after equalization is computed by the following formulas (1-2). In 
addition, about lambda and eta which are used here, it measures by experiment and sets 
up beforehand. 
[0033] 

[Equation 10] 



[0034] In this way, let the computed anticipation average electrical potential difference 
(Vrealavg) be a target attainment electrical potential difference. 
[0035] In addition, although the anticipation average electrical potential difference 
(Vrealavg) was made into the target attainment electrical potential difference in the 
above-mentioned example, it is also possible for this invention not to be limited to this, 
and to calculate the average (Vavg) of a total dc-battery eel electrical potential difference, 
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for example, to make this into a target attainment electrical potential difference. 
[0036] A corbel eel group is chosen at step 36. The number of the dc-battery eel chosen 
here is 2, carries out a thing and chooses that from which the sum of the electrical 
potential difference of the adjoining two dc-batteries eel serves as max as a eel group. 
[0037] A receipt eel group is chosen at step 38. The number of the dc-battery eel chosen 
here is 1, and chooses a thing for that from which the electrical potential difference of a 
dc-battery eel serves as min as a receipt eel group. 

[0038] In addition, the selection number of a corbel eel group and a receipt eel group is 
not limited to what was mentioned above, and can be made into the number of arbitration. 
Moreover, it is not limited to the approach which also mentioned above the selection 
approach of a corbel eel group and a receipt eel group, and the sum of an electrical 
potential difference can also choose the greatest or minimum thing as a corbel eel group 
and a receipt eel group, respectively in the adjoining eel group which contains the dc- 
battery eel of max or the minimum electrical potential difference. Moreover, as a corbel 
eel group, the minimum electrical-potential-difference eel comparison is carried out in 
the adjoining eel group containing the dc-battery eel of the maximum electrical potential 
difference. The eel group which contained the highest thing of an electrical potential 
difference among these eels is chosen, as a receipt eel group, the maximum electrical- 
potential-difference eel comparison can be carried out in the adjoining eel group 
containing the dc-battery eel of the minimum electrical potential difference, and the eel 
group which contained the lowest thing of an electrical potential difference among these 
eels can also be chosen. 

[0039] When a receipt eel group is charged through the charge pump capacitor 24 at step 
40 from a corbel eel group, the attainment anticipation time amount TO as time amount 
until it reaches to a target attainment electrical potential difference is set up. This 
attainment anticipation time amount TO is computed based on the view expressed below. 
[0040] First, it thinks by the case where the dc-battery eel to which the number of 1 6A, 
16B, and a receipt eel group corresponds [ the dc-battery eel to which the number of a 
corbel eel group corresponds by 2 ] by 1 is 16Ns. The equalization actuation between 
receipt eel groups connects a corbel eel group and the charge pump capacitor 24 to 
juxtaposition first as a corbel eel group, the charge pump capacitor 24 is charged, next, 
connection with the charge pump capacitor 24 is switched to parallel connection with a 
receipt eel group, and a receipt eel group is charged from the charge pump capacitor 24. 
It carries out by repeating this equalization actuation, and the electrical potential 
difference with a receipt eel group is equated as the eel group. If quantity of electricity 
which moves by the charge pump capacitor 24 at the time of this equalization actuation is 
set to deltaQ and quantity of electricity of the amount of 16B to deltaQ2 flows out [ a dc- 
battery eel / deltaQl from 16A, and a dc-battery eel ], it is delta Q=delta Ql+deltaQ2. (2- 
1) 

It becomes. It is here and is the electrical-potential-difference variation (unit: V) of 
deltaVl :dc-battery eel 16 A. 

deltaV2: Electrical-potential-difference variation of dc-battery eel 16B (unit: V) 
CI : Electric capacity of dc-battery eel 16A (unit: F) 

C2 : Electric capacity of dc-battery eel 16B (unit: F) When it carries out, they are 
deltaQ=Cl and deltaVl+C 2-deltaV2. (2-2) 

It becomes. Since the dc-battery eel used here is the thing of the same specification and 
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there is usually no difference in properties, such as electric capacity and internal 
resistance, so much, it is Cl=C2=Cb and deltaVl=deltaV2. It carries out. 
[0041] Therefore, delta Q-Cb-delta V1+ Cb-delta VI (2-3) 
deltaVl=deltaV2=deltaQ/2, Cb (2-4) 
It becomes. 

[0042] Next, electrical-potential-difference change of each eel is mathematized. Here, it 
is VI (t). : Electrical potential difference in the time amount t of dc-battery eel 16A (unit: 
V) 

V2 (t) : Electrical potential difference in the time amount t of dc-battery eel 16B (unit: V) 

Vr (t) : Electrical potential difference in the dc-battery eel 16N time amount t (unit: V) 

Vis: Initial voltage of dc-battery eel 16A (unit: V) 

V2s: Initial voltage of dc-battery eel 16B (unit: V) 

Vrs : Dc-battery eel 16N initial voltage (unit: V) 

Cc: Electric capacity of the charge pump capacitor 24 (unit: F) 

Ti: Period of a charge-and-discharge cycle (unit: sec) It is [0043] when it carries out. 

[Equation 11] 



[0044] It becomes. 

[0045] Moreover, the dc-battery eel 16N electric capacity Cr which is a receipt eel is also 
equal to said Cb, Cr=Cb It carries out. 

[0046] Here, in practice, by loss in a circuit, since there is more quantity of electricity 
which flows out of a corbel eel group into the charge pump capacitor 24 than quantity of 
electricity charged by the charge pump capacitor 24, it expresses to quantity of electricity 
charged by the charge pump capacitor 24, applying a growth index lambda (> 1). On the 
other hand, a receipt eel group can also receive the electrical and electric equipment only 
at fixed effectiveness, but since quantity of electricity charged from the charge pump 
capacitor 24 is smaller than quantity of electricity which flows out of the charge pump 
capacitor 24, a receipt eel group expresses to quantity of electricity which flows out of 
the charge pump capacitor 24, applying the reduction multiplier eta (<1). 
[0047] Change of each dc-battery eel electrical potential difference at the time of taking 
into consideration the above growth index lambda and reduction multiplier eta is [0048]. 
[Equation 12] 



[0049] It becomes. 

[0050] If a block diagram expresses this formula, it will become like drawing 9 . 
[0051] Here, neither the electric capacity Cb of the dc-battery eel 16 nor the electric 
capacity Cc of the charge pump capacitor 24 is based on elapsed time, but since it is 
almost fixed, it is solving (2-6), (2-7), and a formula (2-8), and VI (t), V2 (t), and time 
amount change of Vr (t) can be calculated. 

[0052] It is [0053], solving using a Laplace transform etc. and using integral initial value 
asO. 
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[Equation 13] 

[0054] It is [0055] when it sets. 
[Equation 14] 



[0056] It becomes. 

[0057] Since it is difficult to ask for the time of day t which reaches it when the target 
electrical potential difference VI (t) etc. is given from (2-10) with a formula (2-12), it 
linearizes and approximates by the following approaches so that it may be easy to solve 
this. 

[0058] Here, it is f(t) =e-at**l-a-t. (2-13) It approximates like. Since order of 
approximation will estimate highly the time when the value of at is smaller to be 
oversized from an actual change as shown in drawing 10 if it depends on this 
approximation approach, as anticipation of change, it will be estimated as an insurance 
side. Moreover, since it will not be used till the place which an electrical potential 
difference finally converges in fact but at will use only a small field, it is thought that it is 
satisfactory practically. 

[0059] In addition, it can also be concluded that it was replaced instead of the integral in 
the block diagram of drawing 9 when this approximation was proportionally made into 
time amount t. 

[0060] It is [0061] when a formula is approximated from using a formula (2-13) (2-12) 
(2-10). 

[Equation 15] 



[0062] It is simplified. 

[0063] For the time of day which reaches it here when VI (t), V2 (t), Vr (t), etc. are given, 
tl,t2, and tr are [0064]. 
[Equation 16] 
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[0065] ** - it asks like. 

[0066] In addition, although the number of carrying-out eels thought in the above- 
mentioned example by the case where two pieces and the number of reception eels are 
one piece, when the number of carrying-out eels is [ N individual and the number of 
reception eels ] M pieces, a formula (2-14) and (2-16) (2-17) a formula (2-19) can be 
expressed as follows. 
[0067] 

[Equation 17] 



[0068] 

[Equation 18] 



[0069] Therefore, at this step 40, any of (2-22) and (2-23) or the shorter one is set up as 
attainment anticipation time amount TO. 

[0070] At step 42, equalization actuation shown in drawing 3 is performed. It is step 52, 
and that the corbel eel group and the charge pump capacitor 24 of the dc-battery eels 16A 
and 16B by which the sum of an electrical potential difference serves as max should be 
connected to juxtaposition, specifically, the change connection 22 is controlled so that 
terminal 26 A of a dc-battery eel, terminal 28 A of the charge pump capacitor 24, and 
terminal 26D of a dc-battery eel and terminal 28B of the charge pump capacitor 24 are 
connected. Then, although charge is performed to the charge pump capacitor 24 from a 
corbel eel group, it judges whether quantity of electricity of a capacitive component was 
stored in the charge pump capacitor 24 at step 54. If quantity of electricity of a capacitive 
component is stored in the charge pump capacitor 24, connection between a corbel eel 
group and the charge pump capacitor 24 will be canceled, and a receipt eel group and the 
charge pump capacitor 24 will be connected to juxtaposition at step 56. Here, terminal 
28A of the terminal 26M and the charge pump capacitor 24 of a dc-battery eel controls 
the change connection 22 so that 26 Ns of terminals of a dc-battery eel and terminal 28B 
of the charge pump capacitor 24 are connected. Then, charge is performed to dc-battery 
eel 16N which is a receipt eel group from the charge pump capacitor 24. When it judges 
whether the charge to a receipt eel group was completed at step 58 and the charge to a 
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receipt eel group is completed, it progresses to step 44 of drawing 2 . Here, one 
equalization actuation shown in drawing 3 is 1 cycle of charge and discharge, and the 
time amount which this 1 cycle takes corresponds to the period Ti of the above- 
mentioned 1 charge-and-discharge cycle. 

[0071] It judges whether the attainment anticipation time amount TO was reached at step 
44 of drawing 2 . Since a corbel eel group and a receipt eel group have not reached the 
set-up target electrical potential difference when the attainment anticipation time amount 
TO is not reached, equalization actuation of step 42 is repeated. When the attainment 
anticipation time amount TO is reached, based on the attainment anticipation time amount 
TO, it carries out at step 46, the electrical-potential-difference value after equalization 
actuation of dc-battery eel [ which were eel groups ]A [ 16 ] and 16B, and dc-battery eel 
which was receipt eel group 16N is computed, and the electrical-potential-difference 
value of said electrical-potential-difference table is replaced at step 48. Here, the 
electrical potential difference of the dc-battery eel to which the electrical-potential- 
difference value reached the target electrical potential difference is deleted from said 
electrical-potential-difference table. At step 50, it judges whether the following eel group 
is equated. Here, it judges as follows whether the following eel group is equated. That is, 
since the dc-battery eel which reached the target electrical potential difference one by one 
is deleted from the electrical-potential-difference table, when one of all the dc-battery 
eels of a corbel eel group or a receipt eel group are deleted, equalization of the following 
eel group is not performed but this processing is ended. When it carries out to an 
electrical-potential-difference table and the both sides of a eel group and a receipt eel 
group remain, in order to perform the next equalization processing, it returns to step 36 
and the following processings are repeated. 

[0072] Since the electrical potential difference of a dc-battery eel will be measured while 
principal current is not flowing if it depends on the gestalt of this operation, the more 
exact open circuit voltage of a dc-battery eel can be measured. Therefore, based on this 
exact open circuit voltage, a more suitable corbel eel group and a receipt eel group can be 
chosen. 

[0073] Moreover, since the electrical potential difference of a dc-battery eel is measured, 
a target electrical potential difference, attainment anticipation time amount, and the dc- 
battery eel electrical potential difference after electrical-potential-difference equalization 
are computed based on this electrical potential difference and equalization processing is 
schedule-ized as mentioned above while principal current is not flowing, it is not 
necessary to measure a dc-battery; eel electrical potential difference for every 1 
equalization cycle, and does not ask whether principal current is flowing, but when 
required, a dc-battery eel electrical potential difference can be equated. Furthermore, 
since calculation of attainment anticipation time amount is performed using the approach 
of making it approximate after taking into consideration electrical-potential-difference 
change of the dc-battery eel electrical potential difference under electrical-potential- 
difference equalization actuation, it can perform more exact electrical-potential- 
difference equalization processing. 

[0074] About the gestalt of [gestalt of the 2nd operation] the 2nd operation, if attached to 
the same part as the gestalt of the 1st operation, explanation is omitted. 
[0075] The operation concerning the gestalt of this operation is explained referring to 
drawing 4 and drawing 5 . 
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[0076] The eel electrical-potential-difference read in routine shown in drawing 5 is 
started to fixed time amount (every [ for example, ] 10 minutes). At step 30 and step 32, 
the electrical potential difference of each dc-battery eel is saved on an electrical- 
potential-difference table like the gestalt of the 1st operation. At step 70, the electrical- 
potential-difference data flag which shows that said electrical-potentiial-difference table 
was updated is set, and this eel electrical-potential-difference read in routine is ended. 
Based on each dc-battery eel electrical-potential-difference data saved here, electrical- 
potential-difference equalization processing shown in drawing 4 is performed. 
[0077] At step 60, the electrical-potential-difference data saved on said electrical- 
potential-difference table are read. At step 62, an electrical-potential-difference data flag 
[ finishing / a set ] is reset. Step 48 is performed like the gestalt of the 1st operation from 
step 34. At step 64, it judges whether the electrical-potential-difference data flag is set. 
Here, when the electrical-potential-difference data flag is set, the eel electrical potential 
difference is newly read during equalization actuation. Since most time amount would be 
taken before equalization processing of all eel electrical potential differences is 
completed, each dc-battery eel electrical potential difference might be replaced with the 
time of measuring at the beginning by change of temperature distribution in the meantime 
etc. Then, that equalization processing should be continued based on the electrical- 
potential-difference data updated for every fixed time amount, when the electrical- 
potential-difference data flag is set, it returns to step 60, read in of an electrical-potential- 
difference table is performed again, and the following processings are repeated. Since the 
data of an electrical-potential-difference table are not updated when the electrical- 
potential-difference data flag is not set, it returns to step 36 like the gestalt of the 1st 
operation, and the following processings are repeated. 

[0078] If it depends on the gestalt of this operation, since each dc-battery eel electrical 
potential difference will be measured for every fixed time amount under equalization 
processing, electrical-potential-difference data will be updated and schedule-ization of 
electrical-potential-difference equalization processing will be attained, more exact 
electrical-potential-difference equalization processing can be performed. 
[0079] Explanation is omitted if attached to the 1st and the same part as the gestalt of the 
2nd operation also about the gestalt of [gestalt of the 3rd operation] the 2nd operation. 
[0080] The operation concerning the gestalt of this operation is explained referring to 
drawing 6 and drawing 7 . 

[0081] Step 34 is performed like the gestalt of the 1st operation of the above-mentioned 
from step 30 of the electrical-potential-difference equalization processing shown in 
drawing 6 . At step 80, the corbel and receipt eel selection processing shown in drawing 7 
are performed. 

[0082] At step 82, the dc-battery eel of an electrical potential difference higher than the 
target electrical potential difference Vobj is chosen, and it is from a eel with a large 

electrical potential difference with ****lk and ****21 to order. Ranking attachment is 

carried out. At step 84, the dc-battery eel of an electrical potential difference lower than 
the target electrical potential difference Vobj is chosen, and ranking attachment is carried 
out with VNli and VN2j.... from a eel with a small electrical potential difference at order. 
Here, k, 1, ....i, and j are either of the eel numbers numbered sequentially from the edge 
based on the location of a dc-battery eel, sequentially from the eel 1 located in an end, N 
dc-battery eels are prepared and Cel N is located in the other end. At step 86, the dc- 
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battery eel **** 1 with the highest eel electrical potential difference judges whether it is 
k=N, it is the eel, k= 1 [ i.e., ], which are located in an edge or. When the dc-battery eel 
**** 1 is not a eel located in an edge, it is electrical-potential-difference Vk+1 of the eel 
of the both ends of this cel. And Vk-1 judges whether it is larger than the target electrical 
potential difference Vobj. Cel k+1 And electrical-potential-difference Vk+1 of k-1 And 
when Vk-1 is larger than the target electrical potential difference Vobj, it judges whether 
it is Vk+1 >Vk-l at step 90. In the case of Vk+1 >Vk-l, it is with k+1. Since sum 
Vk+l+Vk of the electrical potential difference of a eel group with k is larger than sum 
Vk-l+Vk of the electrical potential difference of the eel group of k and k-1, it reaches 
k+1 as a corbel eel at step 98. k is chosen. When it is not Vk+1 >Vk-l, it is with k-1. 
Since sum Vk-l+Vk of the electrical potential difference of a eel group with k is larger 
than sum Vk+l+Vk of the electrical potential difference of the eel group of k+1 and k, it 
reaches k-1 as a corbel eel at step 100. k is chosen. At step 88, it is a eel k+1 and 
electrical-potential-difference Vk+1 of k-1. And when at least one side of Vk-1 is smaller 
than the target electrical potential difference Vobj, it judges whether electrical-potential- 
difference Vk+1 of a eel k+1 is larger than the target electrical potential difference Vobj 
at step 94. When electrical-potential-difference Vk+1 of a eel k+1 is larger than the target 
electrical potential difference Vobj, it carries out at the above-mentioned step 98, and 
reaches k+1 as a cel. k is chosen. When electrical-potential-difference Vk+1 of a eel k+1 
is smaller than the target electrical potential difference Vobj, it judges whether electrical- 
potential-difference Vk-1 of a eel k-1 is larger than the target electrical potential 
difference Vobj at step 96. When electrical-potential-difference Vk-1 of a eel k-1 is larger 
than the target electrical potential difference Vobj, it reaches k-1 as a corbel eel at the 
above-mentioned step 100. k is chosen. When electrical-potential-difference Vk-1 of a 
eel k-1 is smaller than the target electrical potential difference Vobj, it is a eel k+1 . And 
electrical-potential-difference Vk+1 of k-1 And since the both sides of Vk-1 are smaller 
than the target electrical potential difference Vobj, it does not choose as a corbel eel, but 
at step 102, Cel k is carried out and it chooses as a cel. Moreover, when the eel **** 1 of 
a maximum voltage is located in the end of a group battery at step 86 (i.e., when it is 
judged as k= 1 or k=N), Cel k at step 92 It judges whether it is in the location of k= 1. Cel 
k Since the cel of k= k-1 does not exist when it is k= 1, it progresses to step 94 mentioned 
above, and the following processings are performed. Cel k Since it is k=N and the cel of 
k= k+1 does not exist in not being k= 1, it progresses to step 96 mentioned above, and the 
following processings are performed. After carrying out as mentioned above and 
determining a cel group, the lowest dc-battery cel of a cel electrical potential difference is 
chosen as a receipt cel at step 104. 44 or less step processes like the gestalt of the 1st 
operation, and ends this processing. 

[0083] In the case of selection of a corbel cel, if it depends on the gestalt of this operation, 
since it is made not to choose the dc-battery cel with an electrical potential difference 
lower than the target electrical potential difference Vobj, the corbel cel group of a high 
electrical potential difference can be constituted more appropriately, as a result, an 
electrical-potential-difference difference with a receipt cel group also becomes large as a 
corbel cel group, and equalization processing of an electrical potential difference can be 
performed more quickly. 

[0084] Also about the gestalt of [gestalt of the 4th operation] the 4th operation, if 
attached to the same part as the gestalt of the above-mentioned operation, the same 
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notation is attached and explanation is omitted. 

[0085] As shown in drawing 11 , they are the dc-battery eels 16A, 16B, and 16C... The 
circuit (henceforth a "discharge circuit") where the resistor 78 and the switch 76 were 
connected to the serial at 16Ns, respectively is connected to juxtaposition. This discharge 
circuit 74 turns on a switch 76, and equates the charge condition of each dc-battery eel by 
making the charge charge of each dc-battery eel discharge through a resistor 78. Control 
circuits 20 are Switches 76 A, 76B, and 76C... It connects with 76 Ns and turning on and 
off of each switch is controlled. The charge pump capacitor 24 installed in the 
accumulation-of-electricity equipment concerning the gestalt of the above-mentioned 
operation and the change connection 22 do not have. 

[0086] Drawing 12 (A) shows the discharge circuit 74 for having connected with one dc- 
battery eel 16A. At the time of ON of switch 76 A, it is said that a current flows in the 
direction of W in the discharge circuit 74 (it is a "bypass current" below about this 
current). Internal resistance Rin exists in the interior of dc-battery eel 16 A, and the 
interior of dc-battery eel 16A can be shown like drawing 12 (B). 

[0087] Resistors 78 A, 78B, and 78C installed in each discharge circuit 74 here .... Let the 
resistance of 78 Ns be a sufficiently large value as compared with the dc-battery eels 16A, 
16B, and 16C and ..16N internal resistance. Usually, although it is desirable to consider 
as about 1000 to 10000 times, it may be necessary to be about 100 times also at the 
lowest. 

[0088] Next, the operation in the gestalt of this operation is explained according to the 
flow chart shown in drawing 14 . 

[0089] Step 34 processes like the gestalt of the above-mentioned operation from step 30. 
At step 1 10, attainment anticipation time amount tr-tn to a target electrical potential 
difference is set up for every cel. Specifically based on the following views, it computes. 
[0090] First, the bypass current IBP when switch 76A is turned on in the discharge circuit 
74 shown in drawing 12 (A) sets Vb (t) and discharge circuit resistance to RBP for the 
dc-battery eel electrical potential difference in time amount t, and is [0091]. 
[Equation 19] 



[0092] It becomes. 

[0093] A changed part (deltaQ) from the initial capacity (Qs) of quantity of electricity 
(Qb) of dc-battery eel 16A by the bypass current IBP is [0094]. 
[Equation 20] 



[0095] It becomes. 

[0096] Moreover, for the capacity Cb of dc-battery eel 16 A, it is not based on change of 
the dc-battery eel electrical potential difference Vb and the initial voltage Vs of dc- 
battery eel 16A, but thinks as fixed, and quantity of electricity change part deltaQ of dc- 
battery eel 16A is deltaQ=Cb- (Vs-Vb (t)) by change of the dc-battery eel electrical 
potential difference Vb. (3-3) It becomes. 

[0097] Usually, quantity of electricity Q and the dc-battery eel electrical potential 
difference of a dc-battery eel (release electrical potential difference) In the case of a 
lithium ion battery, although V changes like drawing 13 , as long as it becomes between 
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narrow range (delta VI, delta V2 of drawing 13 ), it may conclude that the relation is 
proportional mostly. Moreover, the value of Cb may be partly prepared by the field of V 
or Q. 

[0098] It is [0099] from (3-1), (3-2), and (3-3). 
[Equation 21] 



[0100] It is [0101], when it sets with l/(Cb-RBP) =alpha and a Laplace transform, 
however integral initial value set a formula (3-4) to 0. 
[Equation 22] 

[0102] (3-5) It is [0103] when it sets with Vs=Vs/s from a formula again (Vs time as 
many unit-step input as this). 
[Equation 23] 



[0104] ******. The reverse Laplace transform of the formula (3-6) is carried out. Vb(t) = 
Vs-e-alpha-t (3-7) It is obtained, thus change of the dc-battery eel electrical potential 
difference of t-hour after can be predicted. 

[0105] The time amount tr required for reaching it when the target electrical potential 
difference Vr is given is [0106] from a formula (3-7). 
[Equation 24] 



[01 07] It is obtained by carrying out. 

[0108] The time amount tr taken to reach there when e-alpha-t =l-alpha-t was 
approximated in (3-7) and the target electrical potential difference Vbr is given here is 
[0109]. 
[Equation 25] 



[0110] It is come out and given and can predict by the easy formula which does not use a 
logarithm. If only this time amount turns on a discharge circuit, it can bring to a 
predetermined target electrical potential difference at the beginning. 
[0111] Here, alpha is small (Cb is size and 78 A is size), or if t is small, since it will be 
high as order of approximation, it needs to be careful to approximate. 
[0112] The time amount (attainment anticipation time amount) trl-tm for every dc- 
battery eel required in order to carry out time of concentration to the target electrical 
potential difference Vr by the formula (3-9) as mentioned above can be set up. In addition, 
time amount computed by the formula (3-8) before approximating can also be made into 
the attainment anticipation time amount trl-trn. 

[0113] Switches 76A, 76B, and 76C formed in the discharge circuit 74 of each dc-battery 
eel at step 1 12 .... Only the attainment anticipation time amount which computed 76 Ns 
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as mentioned above is turned on. When the switch of a discharge circuit is turned on, 
Bayh bus current flows in a discharge circuit, and they are Resistors 78A, 78B, and 78C... 
Discharge is started from 78Ns. When only said attainment anticipation time amount 
performs this discharge, the electrical potential difference of each dc-battery eel turns 
into a target electrical potential difference, and is equated. 
[0114] Here, since a dc-battery eel electrical potential difference is changed when 
principal current flows, and principal current flows, the effect is taken into consideration. 
[0115] As shown in drawing 12 (B), when it sets cell internal resistance to RIN and 
principal current is set to IM, the current part IMBP which flows in the discharge circuit 
74 among principal current IM is [01 16] at this time. 
[Equation 26] 



[0117] It becomes. Then, even if the cell internal resistance RIN is small enough, or the 
current part IMBP which will flow in the discharge circuit 74 if the resistance RBP of 
resistor 78 A is large enough is small enough and principal current IM flows, the bypass 
current IBP will be affected. 

[0118] Usually, although the current part IMBP which flows in the discharge circuit 74 
will be set to about (1/1000 of IM) 5mA when principal current IM is 50A if the 
resistance RBP of resistor 78A is chosen as about 30-50ohms since the cell internal 
resistance RIN is about 3-5mohm Since the bypass current IBP is 120-72mA in cell 
voltage 3.6V from the first, 5mA of the current part IMBP which flows in the discharge 
circuit 74 becomes about 7%. moreover, in the case of the hybrid car, especially principal 
current IM is always flowing in the same direction „**********- average - plus and 
minus — since it is considered same extent, in practice, the effect on the current part 
IMBP which flows in the discharge circuit 74 also works for both double sign, and is 
considered to be a still smaller thing. Therefore, it turns out that a changed part by 
principal current having flowed also by this case does not need to take into consideration. 
In addition, as for the resistance RBP of a resistor 78, it is desirable for it to be necessary 
to consider as about 100 times of the cell internal resistance RIN also at the lowest, and to 
usually consider as about 1000 to 10000 times. 

[0119] At step 114, it judges whether attainment anticipation time amount passed about 
all dc-battery eels. This processing is ended when it stands by until this attainment 
anticipation time amount passed when attainment anticipation time amount has passed 
about no dc-battery eels, and attainment anticipation time amount passes. 
[0120] If it depends on the gestalt of this operation, it can consider as a simpler circuit 
(discharge circuit), and an electrical potential difference can be equated by low cost. 
Moreover, while there is little effect which does to the current value which flows all over 
a discharge circuit and being able to perform electrical-potential-difference equalization 
processing irrespective of whether principal current is flowing even if principal current 
flows since the resistance of the resistor of a discharge circuit was made into the 
sufficiently large value as compared with the resistance inside a dc-battery eel, the 
absolute value of the current which flows the inside of a discharge circuit, and the 
effectiveness that become small and an exoergic cure becomes unnecessary can be 
acquired. Furthermore, if it depends on the gestalt of this operation, since it will be taken 
into consideration that a dc-battery eel electrical potential difference changes, and a 
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bypass current value also changes during discharge and calculation of the time amount 
discharging, the attainment anticipation time amount, i.e., the resistor, to a target 
electrical potential difference, will be performed, a more exact amount can be discharged 
and it can discharge more appropriately. 
[0121] 

[Effect of the Invention] Since said accumulation-of-electricity means is equated based 
on each electrical potential difference of said accumulation-of-electricity means detected 
while the current was not flowing from said accumulation-of-electricity means, i.e., the 
exact electrical potential difference in the condition that said accumulation-of-electricity 
means is not influenced with the internal resistance etc., according to this invention as 
explained above, it has the advantageous effectiveness that suitable equalization can be 
performed correctly. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 It is the circuit diagram of the 1st, the 2nd, and the accumulation-of- 
electricity equipment in the gestalt of the 3rd operation. 
[Drawing 21 It is the flow chart which shows the electrical-potential-difference 
equalization processing concerning the gestalt of the 1st operation. 

[Drawing 31 It is the flow chart of the electrical-potential-difference equalization * y 

processing concerning the gestalt of the 1st operation shown in part. 

[Drawing 41 It is the flow chart which shows the electrical-potential-difference 

equalization processing concerning the gestalt of the 2nd operation. 

[Drawing 5] It is the flow chart which shows the eel electrical-potential-difference read in 

processing concerning the gestalt of the 2nd operation. 

[Drawing 6] It is the flow chart which shows the electrical-potential-difference 

equalization processing concerning the gestalt of the 3rd operation. 

[Drawing 7H t is the flow chart of the electrical-potential-difference equalization 

processing concerning the gestalt of the 3rd operation shown in part. 

[Drawing 8] It is the graph which shows the relation between distribution of a eel 

electrical potential difference, and the average electrical potential difference after 

electrical-potential-difference equalization. 

[Drawing 91 It is the block diagram showing the eel electrical-potential-difference change 
under equalization actuation. 

[Drawing 101 f(t) =e-at f(t) =l-at It is the graph which shows relation. 

[Drawing 111 It is the circuit diagram of the accumulation-of-electricity equipment 

concerning the gestalt of the 4th operation. 

[Drawing 121 It is the discharge circuit diagram of 1 dc-battery eel concerning the gestalt 
of the 4th operation. 

[Drawing 131 It is the graph which shows the cell voltage in the gestalt of the 4th 
operation, and the relation of cell ******. 

[Drawing 141 It is the flow chart which shows the electrical-potential-difference 
equalization processing concerning the gestalt of the 4th operation. 
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[Description of Notations] 

1 0 Accumulation-of-Electricity Equipment 

14 Ammeter (Detection Means) 

16A, 16B, 16C .... 16Ns Dc-battery eel (accumulation-of-electricity means) 

18A, 18B, 18C .... 18Ns Amplitude-measurement machine (electrical-potential-difference 

detection means) 

20 Control Circuit (Control Means) 
22 Change Connection 
24 Capacitor 

76A, 76B, 76C .... 76Ns Switch 

78A, 78B, 78C .... 78Ns Resistor (discharge means) 
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